times [5, 6] . Hence, the objective of this study was to use the PAEP to determine factors associated with the appropriateness of pediatric hospitalization in a general hospital.
Subjects and Methods
Farwania Hospital is a general hospital which serves a population of approximately 900,000. An average of 380 children under 12 years of age visited the Pediatric Casualty Department daily in the year 2010. The average daily admission to Pediatric Wards was 9 patients.
A prospective, descriptive study was carried out in 1,022 pediatric patients (530 males and 492 females; age range from birth to 12 years) admitted to the Department of Pediatrics of Farwania Hospital over a period of 5 months from August to December 2010. Babies born in the hospital who were admitted to the special care unit were excluded. Of the 1,022 children included in the study, 624 were Kuwaiti and 398 were of other nationalities. Several items such as age, sex, nationality, time of admission, and type of referral were analyzed using the Statistical Package for the Social Sciences program (SPSS). Of the 1,022 patients, 343 were randomly selected; their medical records were examined and further analyzed for outcome and follow-up arrangements.
Age was divided into three strata: ^ 1 year, 1 1 year but ^ 5 years, and 1 5 years. The patients were assigned to each age strata as follows: ^ 1 year, n = 412; 1 1 year but ^ 5 years, n = 378, and 1 5 years, n = 232. Time of admission was divided into 3 categories: morning and early afternoon (7: 00 a.m. to 1: 59 p.m.), afternoon (2: 00 p.m. to 9: 59 p.m.), and night (10: 00 p.m. to 6: 59 a.m.). The admitted children presented to the Pediatric Casualty Department as self-referrals, referrals from primary care clinics, or other forms of referral (from other hospitals, other departments in the same hospital, or private clinics). Upon discharge, children were classified as follows: those who needed outpatient follow-up, those who did not need further follow-up, those who were discharged against medical advice, those who were referred to other departments or other hospitals, and those who died. Case diagnosis was not subjected to analysis as part of the study since the appropriateness of admission was evaluated independently of the diagnosis. However, the diagnosis was further analyzed for possible insight as to the causes of inappropriate admission and suggestions for ways to reduce such admissions. fig. 1 ), and the difference was not statistically significant. Among the children who were admitted in the morning and early afternoon, 122/314 (38.9%) were inappropriate admissions; 160/391 (40.9%) afternoon admissions and 134/317 (42.2%) night admissions were also inappropriate admissions. The differences were not statistically significant (p 1 0.001).
Results

Of
Of the 1,022 patients, 931 (91%) were admitted to the Casualty Department on a self-referral basis. In those 931, the rate of inappropriate admission was 40.8%. Among 44 patients who were referred from primary care, the rate of inappropriate admission was 34% (15/44). This was significantly lower than the rate of inappropriate admission in the self-referred group ( table 1 ) .
Among the 343 patients randomly selected for further analysis, 135 patients were considered inappropriately admitted (39.4%), 136 (39.65%) were discharged with follow-up in the Outpatient Clinic at later dates; 139 (40.52%) were discharged without further follow-up, 53 (15.45%) were discharged against medical advice without further follow-up, 10 (2.92%) were referred to other hospitals, and 5 (1.46%) were referred to other departments within the . 2 ) . Of the 136 patients discharged to followup in the Outpatient Clinic, 33 (24.3%) were considered inappropriately admitted.
The ten most common diagnoses at the time of admission and the number of patients admitted with each diagnosis are given in ( table 2 ) 
Discussion
The results of this study showed that the rate of medically inappropriate admission at 40.7% was higher than that of other countries; 24% was reported for Canada [6] and Australia [7] and 10-30% was reported for Europe, the USA, Israel, and Italy [1, 4, 8, 9] . These differences could be attributed to the country's health care system based on whether or not health care is provided free of charge by the government or paid by individuals through private insurance. In Kuwait, the Kuwaitis are provided free health services in the public sector while non-Kuwaitis pay a small fixed amount. The relatively free health care system in Kuwait could account for higher inappropriate pediatric hospitalization rates in Kuwait compared to other countries.
The inappropriate admissions rate of 33% among patients ^ 1 year old compared to 44.3% in patients 6 5 years of age could reflect the difference in the complexity of diagnoses between infants and older children. Infants are most likely to be hospitalized for prematurity, congenital problems, or infectious illnesses, all conditions that would lead to intensive medical services, whereas older children present with more chronic diseases and may be hospitalized for investigations and less intensive therapy.
There was no difference in the rate of inappropriate admission at different times of the day, contrary to the findings of other studies [9, 10] . In the study by Bianco et al. [9] , inappropriate admission occurred more during the day and was interpreted by use of the hospital as a primary care facility because it was easier to attend and find a pediatrician during the day [9] . However, in Kuwait, access to hospital pediatricians is possible all day long although access to primary care facilities is also available. Parental preference for hospital care, particularly during an acute illness, is apparently a factor that favors inappropriate admission.
Also, in our study sex did not have any effect on the rate of inappropriate admission, contrary to other studies [8] [9] [10] . This can be explained by the fact that almost overall equal numbers of both sexes were referred to the emergency room and this can be interpreted as equal care given by parents and caregivers to both boys and girls in Kuwait.
In the group of 343 patients that was randomly selected, the number of children who were scheduled for follow-up in the outpatient department was significantly higher in those who were considered to be appropriately admitted than in those who were considered to be inappropriately admitted (49.5 vs. 24.4%). This was to be expected; however, what is significant is that 24.4% of the children who were considered inappropriately admitted needed follow-up, emphasizing that the lack of need to admit to hospital does not necessarily mean the lack of need to treat, investigate, and follow-up.
Inappropriate hospitalization not only has an economic impact on the healthcare system but it could also have a psychological and physical impact on the child and the child's family, probably because several events could make the hospital stay a potentially stressful experience for children. Hence, unnecessary hospitalizations should be avoided for routine procedures as well as for chronic illnesses [11] .
Acute and chronic respiratory diseases represent a large proportion of pediatric hospital admissions, both appropriate and inappropriate (34% of the total admissions in our study; 33.6% of them were considered inappropriately admitted) ( table 2 ). Modern technology in the field of respiratory treatment, such as oxygen concentrators, suction and humidification machines, and nebulization equipment, allows for home treatment to be both effective and feasible for some of the respiratory diseases that are currently treated in hospital and for prolonged periods. Intravenous therapy can be administered on an outpatient basis or as home therapy. Innovations in antibiotic therapy, such as once-a-day dosage and technological innovation in infusion pumps, are some of the valuable ways to decrease the need for hospital admission. To allow for safe home nursing, parents should be trained to cope with the needs of their child at home, and home nursing facilities should be provided. Training may include nasogastric feeding, intramuscular injections, management of central venous lines, tracheostomy care, and home glucose monitoring [12] .
Many pediatric hospitalizations might be avoided if parents and children were better educated about the child's condition, medications, the need for follow-up care, and the importance of avoiding known disease triggers [11] . Based on our findings, we believe that establishing an area for short-term observation in the emergency room that can provide intravenous hydration and/or observation of the response to treatment for children with acute respiratory problems (e.g. bronchial asthma or croup) might also help to lower the rate of unnecessary hospitalization. It is possible that improving these items will cause the rate of unnecessary admissions to decrease, so we can provide efficient use of hospital resources and cut the expenses without compromising the quality of care provided for children.
Conclusion
The rate of inappropriate hospitalization of children was high in Farwania Hospital, Kuwait. This could be explained by the relatively free health care services, parental preference for hospital care, easy access to the hospital services, and insufficient education about the child's condition. 
